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Description

[0001] The invention relates to a system and a method for processing television data streams in a device, which is
not able to directly and simultaneously process all received streams.

[0002] The most common systems for processing television data use a single front-end input and a processor capable
of decoding one television data transport stream. However the growing demand for home video distribution systems
requires the processing of many television data streams simultaneously to input many, for example, reduced architecture
receivers, or to feed many receivers. In most cases, it requires the processing of several television data streams by a
processor capable of parallel operation, for example descrambling and demultiplexing several television data streams.
[0003] Currently on the market, processors are available capable of processing three or even five television data
streams simultaneously. Systems with three tuners and a processor capable of processing three MPEG (Moving Picture
Experts Group) transport streams are commonly used in DVRs (Digital Video Recorder) or PVRs (Personal Video
Recorder). The most typical video recording systems are capable of processing two or three television data streams.
This system allows the user to record two programmes while watching another telecast programme. However, the
addition, to the processor, of an additional MPEG data decoder and other necessary modules to process an additional
source stream, increases its cost dramatically.

[0004] From the US patent application No. 2004/0252833 Al entitled "Common interface controller and method of
descrambling transport stream channels” there is a recognised system, whereby an intermediate data stream is provided
by multiplexing part of the first transport stream with part of the second transport stream, the part of the first stream
including a first channel and the part of the second stream including a second channel, and where the original value of
a PID (Packet Identifier) identifying the second channel is changed to an intermediate value not used by any PID of any
respective channel in the first transport stream such that the intermediate data stream forms an intermediate transport
stream for processing using a conditional access (CA) module. Such system allows for the processing, by the CA module,
parts of two streams, which normally would require two CA modules. The method requires PIDs remapping before data
descrambling. The remapping interferes with the second stream content, which in turn requires references to an EMM
(Entitlements Management Message) and ECM (Entitlement Control Message) messages to be known i.e. the system
knows where to search for the CA data. The '833 system requires that the CA Table and the EMMs of the CA system
supported by the inserted conditional access module will typically be the same for all transport streams, i.e. the same
as in the stream that is not being remapped. According to the system where the PID remapper modifies the PID field in
a transport stream header, the corresponding PID field within the CA object conveyed via the command interface to the
CA module is also modified correspondingly. The drawback of the method is that it needs to be programmed differently
for each system or television network. In another words the system is network and content dependent.

[0005] From the PCT publication No. WO0156297A1 entitled "Home video distribution and storing system" there is a
recognised system where the input streams are combined in a multiplexer that then aggregates all the selected pro-
gramme streams for accessibility by the various TV sets in the internal network. TV and Internet signals are fed both to
the local TV set and to a base station radio transceiver. The transceiver sends the desired information to the other TV
sets and slave-set top boxes (SSTBs) via local antennae. The drawback of this system is that all SSTBs receive the
same data. Another disadvantage is that the system is only suitable for open rather than scrambled broadcasts since
the multiplexing step would cause the CA system to malfunction, because the EMM and ECM sections could not be
found in the multiplexed stream because the data references cannot be preserved. The system suggests adding CA
encryption before the internal multiplexing process. In this type of CA addition, the CA message placement is also known
in advance since the scrambling module is a local one.

[0006] It would be desirable to improve known systems, so that they can process incoming television streams, which
are scrambled. Therefore, more sophisticated techniques are required for remapping PID numbers in systems containing
a CA module, so that packet references are preserved at the time of descrambling, thereby allowing processing and
descrambling data from various sources without knowledge of the content of the input streams. Moreover, a system is
needed which is capable of processing signals from more front-ends than there are decoders and descramblers in the
processing system in order to decrease the cost of the television receiver or video distribution system architecture.
[0007] Itistherefore an object of the present invention to provide a system allowing for processing of at least two input
television data streams received by front-ends wherein the system is capable of simultaneously descrambling and
decoding lower number of television data streams than there are input television data streams received by the front-
ends. Nevertheless, data from all input streams may be output by the system.

[0008] The object of the present invention is achieved with a remultiplexer, inserted between the front-ends and the
descrambler, capable of outputting a number of internal streams having internal PID values, where the number of the
internal streams is lower than a number of the input streams having original PID values. For managing the input streams
and the internal streams, a PID management module is connected to the remultiplexer, the descrambler and the demul-
tiplexer, whereas a PIDs database is connected to the PID management module, which stores data about PIDs relation
of the input streams and the internal streams. This arrangement receives, via a communication link, new data notification
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from the demultiplexer and controls the remultiplexer, the descrambler and the demultiplexer for acceptance of requests
for the reception of specific data from the input streams. It executes the remultiplexer setup by applying the remapping
parameters, the descrambler setup by applying the descrambling parameters, the demultiplexer setup by applying the
demultiplexing parameters, and, after new data notification, the PID demapping in order to respond to requests for the
reception of specific data from the input streams as well as a PIDs database, connected to the PID management module,
for storing data about the PID’s current situation in the input streams and the internal streams. In this way the input
streams may be remultiplexed, while preserving the information on mapping, which has been introduced into the internal
streams. As a result there are fewer descrambling and demultiplexing means than there are the front-ends receiving
input streams.

[0009] The PID management module can include means for receiving via a communication link new data notification
from the demultiplexer, means for accepting requests for reception of specific data from the input streams, means for
executing the remultiplexer setup by applying the remapping parameters, means for executing the descrambler setup
by applying the descrambling parameters, means for executing the demultiplexer setup by applying the demultiplexing
parameters, and means for executing, after receiving new data notification, the PIDs demapping in order to reply to
requests for reception of specific data from the input streams.

[0010] In this way the system can manage the requests for input streams data processing while partially operating on
internal streams due to lack of the descrambling and demultiplexing resources.

[0011] Ina preferred embodiment the PID management module is a communication means between the demultiplexer
and descrambler hardware operating on internal PIDs of the internal streams and the applications operating on original
PIDs values of the input streams.

[0012] Thus the demultiplexer and descrambler operate on internal PID values while applications operate on original
PID values.

[0013] Itis of special advantage that the PID management module is bi-directionally connected to the PIDs database
and manages the PIDs database records.

[0014] Preferably the PIDs database record comprises at least the original PID value used in the input stream, the
internal PID value used in the internal stream, input stream identifier and the internal stream identifier.

[0015] In this way the mapping parameters are preserved to facilitate later demapping for the application interfaces.
[0016] Preferably means for executing the descrambler setup comprises means for mapping, according to the PIDs
database, the selected PID value of the input stream to the internal PID value, used in the internal stream.

[0017] In accordance with the preferred embodiment, the new data notification, sent to the PID management module
by the demultiplexer, comprises the internal PID value.

[0018] Preferably the means for accepting requests for reception of specific data from the input streams are connected
via the application interface to the application layer.

[0019] The remapping parameters can comprise input stream identifier, original PID value, internal stream identifier
and internal PID value.

[0020] The descrambling parameters can comprise descrambler key, internal stream identifier and internal PID value
and the demultiplexing parameters can comprise internal stream identifier and internal PID value.

[0021] Another object of the present invention is to provide PIDs values mapping and demapping, so that software,
operating in the system, processes data as if the system could simultaneously and directly descramble and decode all
streams received from the front-ends.

[0022] Accordingtothe presentinvention there is provided a method for processing of television data streams according
to which the front-ends are receiving at least two streams. The streams are output to a descrambler, and then to a
demultiplexer. The method includes accepting requests for reception of specific data from the input streams, remulti-
plexing the streams received from the front-ends into an output number of internal streams, where the output number
is lower than an input number of streams received from the front-ends wherein the remultiplexing executes necessary
PIDs remapping, storing data about PIDs relation in the input and the internal streams, processing the internal streams
in the descrambler and the demultiplexer capable of processing the output number of streams, and demapping PIDs
values in order to reply to requests for reception of specific data from the input streams.

[0023] Itis of special advantage that the PIDs relation is stored in the PIDs database and a database record and is
used to accept requests for reception of specific data from the input streams, remove of an original PID value from
processing, process data when data are received in the internal stream from the demultiplexer, setup the demultiplexer,
setup the descrambler and demap PIDs values.

[0024] In accordance with the preferred embodiment, the PIDs database record comprises at least the original PID
value used in the input stream, the internal PID value used in the internal stream, the input stream identifier and the
internal stream identifier.

[0025] Preferably the remultiplexer and PIDs remapping are controlled by the PID management module.

[0026] Preferably the setup of the descrambler and the setup of the demultiplexer are executed after mapping the
selected input stream identifier and original PID value into internal stream identifier and internal PID value.
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[0027] Preferably accepting requests for reception of specific data from the input streams comprises the steps of
checking whether the requested original PID value is currently present in the PIDs database whereas if the PID value
record is already present the procedure ends and in the opposite case, determining on which internal stream the system
will await the requested data, checking whether the original PID value requested is already present in the internal stream
wherein if the value is not present in the internal stream, the database is updated with a new record where the internal
PID value equals the original PID value and in the opposite case, when the selected original PID value is present in the
internal stream, remapping PID value requested, setting the remultiplexer for the remapping according to the found value
and storing information about PIDs relation in the PIDs database.

[0028] The removal of an original PID value from processing can comprise the steps of requesting from the PID
management module to remove the selected original PID value from data retrieval list and PIDs database, switching the
remultiplexer off for the selected original PID value and deleting the PID value record from the PIDs database.

[0029] Preferably data processing when data are received in the internal stream from the demultiplexer comprises
the steps of reading the incoming data, searching for the PID reference in the PIDs database and in case the original
PID value is different from the internal PID value searched for, restoring the original PID value, finding the input stream,
from which the received data has been read and passing the data to the selected application interface for further
processing.

[0030] Preferably the descrambler setup comprises the steps of requesting to set key on the descrambler for the
original PID value in the input stream, querying the PIDs database and setting the key on the descrambler associated
with the internal stream for the internal PID value defined by the PIDs database record.

[0031] Preferably the demapping of PIDs values is followed by extracting descrambling keys for the internal data
streams.

[0032] The present invention allows for cost reductions in the television signal receivers and home multimedia distri-
bution servers, provides seamless data processing at the applications level, requires minimal changes in the present
systems hardware and software architecture and allows for descrambling of remultiplexed television data streams re-
gardless of the CA type and CA messages placement in the stream.

[0033] The invention will now be described by way of example and with reference to the accompanying drawings in
which:

Fig. 1 shows details of processing system architecture;

Fig. 2 shows a procedure to add a PID request to a system;

Fig. 3 shows a procedure to remove a PID request from a system;

Fig. 4 shows a response procedure to requested data reception;

Fig. 5 shows complete video distribution system architecture comprising a master and slave set-top boxes;
Fig. 6 shows a typical scenario of resources allocation among master and slave set-top boxes; and

Fig. 7 shows a descrambler setup process.

[0034] The invention will be described in detail with reference to an MPEG stream processing system.

[0035] Inthe following description the term input stream means a television stream received by the remultiplexer from
one of the front-ends, the term original PID means a PID value used in one of the input streams, the term internal stream
means a stream output by the remultiplexer and fed into the descrambler and the demultiplexer and the term internal
PID means a PID present in the internal stream.

[0036] The television signal receiver, shown in Fig. 1, is equipped with five front-ends, for example of DVB-S2 type.
The front-ends receive five MPEG transport streams TS1...TSS 101. The processor, comprising a descrambler 104 and
a demultiplexer 106, used in the receiver, for example an STi710x device, is capable of processing only three transport
streams (TS) inputs, therefore it is necessary to add a remultiplexer 102 between the front-ends and a unit consisting
of the descrambler 104 and demultiplexer 106.

[0037] The remultiplexer 102, according to the invention, must be able to filter five input DVB-S2 TSs simultaneously
and output up to five selected channels in three internal transport streams iTS1... iTS3 103. The internal iTSs 103
preferably contain only the channels selected for viewing or recording by the video distribution system receivers included
in the suggested architecture. The remultiplexer 102, shown in Fig. 1 can, for example, process data according to fixed
rules. The remultiplexing rules may define that TS1 and TS2 will be remultiplexed into iTS1, TS3 and TS4 will be
remultiplexed into iTS2 and the TS5 will be sent directly as iTS3.
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[0038] It shall be noted that a single transport stream will typically contain 4, 5, 6 or more channels, wherein each
channel typically consists of a combination of video, audio and possibly other data i.e. additional channel components.
The selected channels shall retain all their individual components, applications and PSI/SI (Program Specific Information/
Service Information) data. The system’s application 120 will select all original PIDs on specific remultiplexer’s input 101
that are necessary to decode the selected channel. This includes all components’ PIDs listed in PMT (Program Map
Table) butalso PSI, DVB Sl (Digital Video Broadcasting), MHP (Multimedia Home Platform) applications and any received
software updates.

[0039] Theremultiplexer102is controlled by a PID management module 115 via a communication link 116, for example
an 12C interface. The PID management module 115 constantly monitors the PID values used in a given internal iTS 103
and selects new values for the original PIDs, based on the current state of the processed internal stream. The internal
PIDs values and their original values are stored in the PID database 113 stored in the memory 114. The PIDs database
113 is used by the PID management module 115 to control the remultiplexer 102, to set up the descrambler 104 (via
the 117 communication link), to setup the demultiplexer 106 (via the 118 communication link) and for PID restoration
for the descrambler 104 setup and the applications layer 120. The remultiplexer 102 is able to filter selected original PID
packets on a selected input stream 101 and feed them to a selected internal iTS stream 103 - the PID value may be
replaced during this operation if there is a conflict with other PID values indicated by the PID database’s 113 records.
[0040] Itshall be noted that different transport streams usually use overlapping, or identical PID values. Hence, merely
multiplexing the channel packets of different transport streams will usually result in different channels being identified
with the same or overlapping PID values. This makes it impossible to differentiate the channels.

[0041] Therefore, it is necessary to remap PIDs when merging several input TSs 101 into one of internal iTS 103 in
order to avoid PID value-conflicts. Such an operation may influence some PID connections hidden within other data, for
example PSI or CA descriptors. Due to this, the PID management module 115 emulates five application interfaces 119
and automatically performs PID demapping (procedure opposite to remapping), returning them to the original values
stored temporarily in the PID database 113. Each application interface 119 corresponds to one input stream 101.
[0042] The applications module 120 processes data as if it had been received on five TSs by the descrambler 104
and the demultiplexer 106, having original PIDs as in the input TSs 101, in the same way as if the processor, typically
comprising the modules 104 and 106, could process five input streams. If an application needs to retrieve and process
specific data, it requests the data, via the two-way application interface 119, from the PID management module 115.
After finding the requested data in one of the internal transport streams 105 (the difference between the internal streams
103 and the internal transport streams 105 being that at least some of the data present in the streams 103, in case of
scrambled streams, will be descrambled in the streams 105), it passes it to the application via the same interface. In
order to find requested data in one of the dTSs 105 the PID management module 115 consults the database 113 to
check streams 101 and 103 relation and if any mapping is necessary i.e. whether the requested packets PIDs have
been assigned different values in the internal iTS 103 and dTS 105.

[0043] Inthe system shown in Fig. 1 it is assumed that the front-ends are already tuned correctly and receive proper
data from the input streams. The procedure of channel tuning in the system described will be obvious to one skilled in
the art, asitrequires only the additional steps of resetting the remultiplexer and the database for the selected input stream.
[0044] It is preferable that the remapping algorithm does not assign (at least for a predefined period of time) the
remapped PIDs values that were used in the previous internal stream to avoid a situation where the system processes
packets having the same PID values but belonging to different channels.

[0045] The typical PID database 113 record as shown in Fig. 1 comprises at least four fields 131, 132, 133 and 134.
The first field is the original PID value 131 as received in the TS 101, the second field is the internal PID value 132 as
fedintotheiTS 103 and dTS 105 internal streams, which can replicate the original PID value if no remapping is necessary.
The third value 133 is the identifier of the internal iTS stream interface from 1 to 3 according to Fig. 1 and the last value
134 is the identifier of the input stream interface from 1 to 5 according to Fig. 1. Typically each input stream interface
corresponds to one application interface 119.

[0046] Additionally, as known from the prior art, the PID management module 115 may store in the memory 114,
which application’s 120 function shall be called when new data notification is received. The new data notification is the
information sent, via communication link 121, when the demultiplexer 106 notifies the PID management module 115
that new data has been stored in one of the transport streams data buffers 110, 111, 112 created in the memory 114.
The received data is transmitted by the demultiplexer to the memory buffers 110, 111 and 112 via the communication
links 107, 108 and 109. The information about the new data notification can also be stored in the memory 114. The
parameters, sent by the demultiplexer 106 upon new data notification, will be used upon the application’s 120 function
call initiated at the end of the procedure shown in Fig. 4. The data referring to the function call and new data notification
can also be stored in the PIDs database 113.

[0047] Fig. 2 shows the procedure for inputting a PID reception request to the system. This means a request to receive
data from selected input stream packets identified by a given original PID value. The first step 201 is to request an
original PID number addition to the data filters. The application operating on one of the application interfaces 119 requests
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the PID management module 115 to retrieve specific data. The next step 202 is to check whether the specified original
PID number is currently present in the PIDs database 113 records. If the data under the PID number is already filtered,
then the procedure ends at step 203 since no addition is necessary. If data under the original PID number is not scheduled
to be filtered, the procedure moves to step 204, where the system determines on which internal dTS 105 stream the
system, in particular the programmed demultiplexer 106, will await the requested data.

[0048] The next step 206 is to check whether the original PID value requested is already present in the selected
internal dTS stream 105. If the value is not contained in the stream the procedure moves to step 207. Conversely, if the
selected original PID value is present in the internal stream, the procedure moves to step 205 in order to find an unused
internal PID value for the remapping procedure. The remultiplexer's 102 registers are set for the remapping according
to the found value in order for the system to start processing the data. The remapping parameters, which are sent to
the remultiplexer 102 from the PID management module 115, are the input stream identifier, the original PID value, the
internal stream identifier and the internal PID value. The next step 207 is to store information about the requested PID
values in the PIDs database 113. The PIDs database stores information about relationship between the original and
internal PID values and the streams, where the values can be found. The last step 208 is to setup the demultiplexer 106
with the internal PID and internal stream identifier. Additional data can also be passed to the demultiplexer during the
setup for a new internal PID value.

[0049] Fig. 3 shows the procedure for the removal of a PID request from the system. The first step 301 is to request
an original PID number removal from the data filters. The application, operating on one of the application interfaces 119,
requests the PID management module 115 to remove the selected original PID value from the data retrieval list. The
next step 302 is to switch the remultiplexer 102 off for the selected original PID value. When the remultiplexer is switched
offfor the original PID, in step 303, the demultiplexer 106 and the descrambler 104 (if the packets under the corresponding
internal PID have been set for descrambling) are switched off for the internal PID corresponding to the original PID
requested. Finally in step 304, the original PID number record is deleted from the PIDs database 113 containing the PID
values currently being processed.

[0050] Fig. 4 shows the procedure for data processing when packets are received in the internal dTS 105 stream by
the demultiplexer 106, which notifies the PID management module 115 about its receipt. The first step 401, executed
by the demultiplexer 106, is to read the incoming packet from the internal dTS 105 stream, perform the necessary
processing, store the data in the stream data buffers in the memory 114 and notify the PID management module 115.
The new data notification is typically done by the demultiplexer 106 by invoking an interrupt and it typically contains
information about the data source and the stored data. Next, in step 402, the reference PID for the notified internal PID
value is searched for in the PIDs database 113 and if the original value is different from the internal PID value, the original
value is restored. In the next step 403, the procedure finds the input transport stream TS 101, from which the received
data originated and, based on that identification, the PID management module 115 determines the application interface
119 from which the data request originated. The last step 404 of the procedure is to actually inform, via the application
interface 119, the application 120 for the reception of data for processing by the application. This is usually done by
making a function call associated with a given original PID value. The called-up function is the function registered during
the addition of an original PID packets reception request to the system, which has been delineated in detail in Fig. 2.
[0051] The records of the PID database 113 are also used to set up the descrambler as shown in Fig. 7. The procedure
of the setup starts with the application request 701, via the application interface 119, to set a CA key on the descrambler
for the original PID value. The value needs to be changed to the internal value by querying 702 the PIDs database 113.
For example if the application requests to set key X on the de-scrambler for the original PID in a given input TS stream
101, the PID management module 115, after querying the PIDs database 113, sets key X 703 on the descrambler
associated with the iTS internal stream 103 and the for the internal PID defined by the PIDs database 113 record.
[0052] Fig. 5 shows typical, complete, video-distribution system architecture, which uses the stream-processing meth-
od according to the module shown in Fig. 1. In a system that, according to Fig. 1, comprises five front-ends and a
processor capable of simultaneously processing three streams, for example three slave STBs (set-top box) 507 can be
connected to the master STB system. The master decoder comprises the module 502 shown in Fig. 1, which processes
data received from sources 503. The system also comprises a hard disk 501 in order to allow signal recording for all
STBs in the system. The programs requested for recording by the slave STBs are stored in the master device and sent
to slave STBs when playback is required. The master device is controlled by the software 504, which in the example
communicates with the slave STBs via the Ethernet network 505, 506. The slave STBs also use this channel to, for
example, request a channel change or program recording from the master STB system. Each slave STB is able to
receive only the data it requests.

[0053] Fig. 6 shows an exemplary setup of resources allocation. Itis a possible situation, where the four users’ requests
of the system shown in Fig. 5 are processed on a first-come-first-served basis. In such a case, when arequest is received,
which cannot be served immediately, to the user is shown a message that no resources are available at the moment.
Another option, according to the table in Fig. 6, is to assign priorities to system front-ends. In this case the master has
guaranteed access to the first and second front-end and each slave STB system is assigned one front-end. If only one
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slave decoder is in operation, it can utilize other unused front-ends (for example for recording whilst viewing another
channel), however when STB, which has priority access to the front-end used by another STB is switched on, the user
of the STB of the higher priority can decide whether to take control of the selected front-end. If the higher-priority STB
user takes the control of a given resource, the other, lower-priority STB loses one data source i.e. might have to suspend
active recording.

[0054] The present invention, therefore, is well adapted to carry out the objects and attain the ends and advantages
mentioned. While the present invention has been depicted, described, and is defined by reference to particular preferred
embodiments of the invention, such references in the foregoing specification do not imply a limitation on the invention.
It will, however, be evident that various modifications and changes may be made thereto without departing from the
broader scope of the invention. The presented preferred embodiments of the invention are exemplary only, and are not
exhaustive of the scope of the invention. Consequently, the invention is intended to be limited only the spirit and scope
of the appended claims.

Claims

1. Asystem for processing of television data streams comprising front-ends receiving at least two streams, the streams
being output to a descrambler, and then from the descrambler to a demultiplexer characterized in that between
the front-ends and the descrambler (104), a remultiplexer (102) is inserted capable of outputting a number of internal
streams (103) having internal PID values, where the number of the internal streams (103) is lower than a number
of the input streams (101) having original PID values, and for managing the input streams (101) and the internal
streams (103) a PID management module (115) is connected to the remultiplexer (102), the descrambler (104) and
the demultiplexer (106), whereas a PIDs database (113) is connected to the PID management module (115), which
stores data about PIDs relation of the input streams (101) and the internal streams (103).

2. The system for processing data, according to claim 1, characterized in that the PID management module (115)
comprises means for receiving via a communication link (121) new data notification from the demultiplexer, means
for accepting requests for reception of specific data from the input streams, means for executing the remultiplexer
setup by applying the remapping parameters, means for executing the descrambler setup by applying the descram-
bling parameters, means for executing the demultiplexer setup by applying the demultiplexing parameters, and
means for executing, after new data notification, the PIDs demapping in order to reply to requests for reception of
specific data from the input streams.

3. The system for processing data, according to claim 1, characterized in that the PID management module (115)
is a communication means between the demultiplexer (106) and descrambler (104) hardware operating on internal
PIDs of the internal streams and the applications (120) operating on original PIDs values of the input streams.

4. The system for processing data, according to claim 1, characterized in that the PID management module (115)
is bi-directionally connected to the PIDs database (113) and manages PIDs database records.

5. The system for processing data, according to claim 1, characterized in that PIDs database record comprises at
least an original PID value related to the input stream, an internal PID value related to the internal stream, an input
stream identifier and an internal stream identifier.

6. The system for processing data, according to claim 2, characterized in that means for executing the descrambler
setup comprises means for mapping, according to the PIDs database, the selected PID value of the input stream
to the internal PID value, used in the internal stream.

7. The system for processing data, according to claim 2, characterized in that the new data notification sent to the
PID management module by the demultiplexer, comprises the internal PID value.

8. The system for processing data, according to claim 2, characterized in that the means for accepting requests for
reception of specific data from the input streams are connected via the application interface (119) to the application
layer (120).

9. The system for processing data, according to claim 2, characterized in that the remapping parameters comprise
an input stream identifier, an original PID value, an internal stream and an internal PID value.
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The system for processing data, according to claim 2, characterized in that the descrambling parameters comprise
a descrambler key, an internal stream identifier and an internal PID value where the demultiplexing parameters are
an internal stream identifier and an internal PID value.

11. A method for processing of television data streams in a device comprising front-ends receiving at least two streams

12.

13.

14.

15.

16.

17.

18.

comprising the steps of:

accepting requests for reception of specific data from input streams;

remultiplexing an input number of the input streams received from the front-ends into an output number of
internal streams, where the output number is lower than the input number of the input streams received from
the front-ends and executing necessary PIDs remapping;

storing data about PIDs relation between the input streams and the internal streams;

processing the internal streams in a descrambler and a demultiplexer capable of processing the output number
of the input streams; and

demapping PIDs values in order to reply to requests for reception of specific data from the input streams.

The method for processing data, according to claim 11, characterized in that PIDs relation is stored in a PIDs
database where the PIDs database record is used to accept requests for reception of specific data from the input
streams, remove of an original PID value from processing, process data when data are received in the internal
stream from the demultiplexer, setup the demultiplexer, setup the descrambler and demap PIDs values.

The method for processing data, according to claim 12, characterized in that the PIDs database record comprises
at least original PID value related to input stream, internal PID value related to internal stream, an input stream
identifier and an internal stream identifier.

The method for processing data, according to claim 11, characterized in that the remultiplexer and PIDs remapping
are controlled by a PID management module.

The method for processing data, according to claim 12, characterized in that the setup of the descrambler and
the setup of the demultiplexer are executed after mapping the selected input stream identifier and the original PID
value into the internal stream identifier and the internal PID value.

The method for processing data, according to claim 13, characterized in that accepting requests for reception of
specific data from the input streams comprises the steps of:

checking whether the requested original PID value is currently present in the PIDs database whereas if the PID
value record is already present, ending the procedure; and when the requested original PID value is not currently
present in the PIDs database

determining on which internal stream the system will await the requested data;

checking whether the original PID value requested is already present in the internal stream wherein if the value
is not present in the internal stream, the database is updated with a new record where the internal PID value
equals the original PID value; and when the selected original PID value is present in the internal stream
remapping PID value requested;

setting the remultiplexer for the remapping according to the found value; and

storing information about PIDs relation in the PIDs database.

The method for processing data, according to claim 13, characterized in that the removal of an original PID value
from processing comprises the steps of:

requesting from the PID management module to remove the selected original PID value from data retrieval list
and PIDs database;

switching the remultiplexer off for the selected original PID value; and

deleting the PID value record from the PIDs database.

The method for processing data, according to claim 13, characterized in that data processing when data are
received in the internal stream from the demultiplexer comprises the steps of:

reading the incoming data;
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searching for the PID reference in the PIDs database and in case the original PID value is different from the
internal PID value searched for;

restoring the original PID value;

finding the input stream, from which the received data has been read; and

passing the data to the selected application interface for further processing.

19. The method for processing data, according to claim 13, characterized in that the descrambler setup comprises
the steps of:

requesting to set key on the descrambler for the original PID value in the input stream;

querying the PIDs database;

setting the key on the descrambler associated with the internal stream for the internal PID value defined by the
PIDs database record.

20. The method for processing data, according to claim 14, characterized in that the demapping of PIDs values is
followed by extracting descrambling keys for the internal data streams.
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